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Introducti
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* The main purpose of.the data collection in
Antarctica was to “demonstrate the capablllty-df-v
the Sandia National Laboratories (SNL) Miniature
Synthetic Aperture Radar (MiniSAR) to detect
crevasses in potential landing areas for the New
York Air National Guard (NYANG)”
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Background

* LC130 aircraft - “These heavy-lift, long-range
aircraft, wuth thelr eep-f‘eld landing capablllty
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Sites Imaged

* McMurdo/Scott Base
— Radar Checkout
— RFI
— Viewgraph engineering
* Pegasus
— Look for objects on/in the ice ; ~
* Traverse site g Yy s
— Known crevasse area mapped a couple yearé ago with GPR
* Tres Hermanas (3 sisters) site

— ANG and mountaineers found 3 relatively small crevasses
hard to detect visually from the air

» Simulated Crevasse
— Investigate snowl/ice penetration
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Sites Imaged

— Taylor Dome (3 different areas)
* Crevassed area
* Drill site (area where buried objects may have been left)
 Runway site (area with objects on and in?? Snow)

* Type of data collected
— Circles
— Spotlight
— Spotmap

@ Sandia
National
Laboratories



Antarctica Map
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McMurdo/Scott Base

S 77°50,512"
E 166°39.334"

Background: Digital Globe image Feb 19, 2006
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McMu.rdo/Scl:ott Base
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SNL X-band MiniSAR Mosaic of McMurdo
and Scott Station (1 ft resolution)
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Searching for Crevasses




Tres Hermanas (3 sisters) Crevasse Area
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Crevasse Site Photo
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SNL X-band SAR 1-ft view of Tres Hermanas
(3 sisters) crevasses
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Crevasse Site X-band MiniSAR Image
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Photo of one of Tres Hermanas crevasses




Orientation Makes Some Difference
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Resolution Makes a Big Difference




B nmi by b nmi Mosaic of Tres Hermanas Site
from 1 foot Resolution X-band MiniSAR Data
(06Dec2006)
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South Pole Traverse

* “The safe road the team built across the
treacherous terrain is the first piece of
what may someday be a regular surface
route from McMurdo Station to the
South Pole, freeing up ski-equipped LC-
130 airplanes for other missions.” =

« The shear zone is deceiving, “a vast, e e e
flat, featureless plain of snow,” Wright =~ = e = T
wrote in one of his weekly reports. But T Res———
that seemingly solid ground has
swallowed vehicles whole. In 1991,

Brian Wheater and Quentin Rhoton A g
were driving a tractor across the shear i ¢ |
zone when the snow gave way and the S et
D8 tractor plummeted into a crevasse.
They were rescued several hours later,
but the tractor remains burimorth of
the road Wright’s &::rew built.

: Sandia
http://antarcticsun.usap.gov/oldissues2002-2003/Sun020203/traverse.html# @ National

Laboratories



rl‘?-”mmq- Z

The Sdrand
“Morfaiés

C

MO
L2 R697

Cape Roylds :"i.‘é}"

ape C."\.J.':-c-:).’q’?é.-'. &

LACKTE

CcJ- 3 G
iPe Evgng 8510 ﬂT""r
Dl Mibr \'-.n‘(h:
!sur'\gs
Turf.-t
HDLK

=
p

42z

Y

:Mf’m"rf J‘}ﬁq Mt
| 1o Noye TE‘rmr

AN D

it a L Ee

657, Coniosl

71

Cope Mﬂcl‘(qy

Sandia
National
Laboratories




SNL X-band MiniSAR Radar for Crevasse Detection
Mosaic of South Pole Traverse Area
(1-foot resolution 5 nmi by 5 nmi mosaic)
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Ice Motion
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AerialPPhotg of Taylor Dome crevasses




SNL X-band SAR 1-ft view of Taylor Dome
crevasses
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Simulated Crevasse




Simulated Crevasse
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Simulated Crevasse

- Laboratories



Pegasus Wreck Site
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HAPPY CAMPER!!
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